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Dark Matter
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Observations support Dark Matter at:

Galactic scales
Galaxy clusters scales
Cosmological scales

Qpnvh? = 0.1196 4 0.0031
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WIMPsS

Weakly Interactive Massive Particles
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WIMPs
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WIMP Searches

D S D D

indirect direct
detection detection
D S S S
relic abundance

S D D D
particle astrophysical
collider probes

S D D D

15/Dec/2014 WIMP dark matter and the isotropic radio background connection @ DESY, Hamburg 8



) npyno

Indirect DM search

D S Astrophysical
activity
SM particles

D S

Photons

Neufrinos —===—=======»

‘ Cosmic rays ;
Stable particles
Astrophysical

Environment




Cosmic ray propagation




Cosmic ray propagation
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Cosmic ray propagation

The transport equation describes the evolution of the density of
COSMIC rays

o 5 0Jc
o7+ V- (~Koe' Vi + Vo) + =% = garc

/ * NG

Time evolution

Diffusion Convection Energy evolution

Each specie has its own fransport equation
usually coupled with other CR specie
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Cosmic ray propagation
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There is some degeneracy in the propagation’s parameter space
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Cosmic ray propagation
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Cosmic ray propagation
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Details in arxiv:1402.0321
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Cosmic ray propagation
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Cosmic rays propagation
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Synchrofron spectrum
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Synchrofron spectrum

x 1074

Emission Power [Erg/sec/MHZ]

3uG

100 GeV




Observations from 22 to 1420 MHz
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Galactic radio
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Constraining Galactic DM

Fornengo, Lineros, Regis, Taoso (2011)

We divide Obs & DM skymaps into
several patches ~10°x10°

ITpm < Tohs + 30

Fornengo, Lineros, Regis, Taoso (2011)

We calculate an upper bound for
(ov) using the most stringent patch
in each skymap
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Annihilation info b quarks
[arxiv:1110.4337]
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Thermal cross section is reached at ~10 GeV
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Annihilation info muons
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tMIN —— 1 channel A

MED ——— e
10_23 :MA.X o - -

Annihilation cross section [crn3 /8]

—28- ) i . i )
10
10° 10! 10° 10°
Mppm [GeV]

Constraints for DM lighter than ~15 GeV
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Annihilation into W bosons

_ [arxiv:1110.4337]
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Source Count
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Isofropic radio background
ARCADE 2 anomaly
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ARCADE 2 anomaly

. PRL107,271302 (2011), arxiv:1108.0569
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ARCADE 2 anomaly

PRL 107,271302 (2011), arxiv:1108.0569 DM can provide the missing
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Beyond the extra-galactic background

[arxiv:1112.4517]
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Power spectrum description of the extragalactic DM radio.
A full analysis and forecast are very challenging
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Beyond the ex’rra -galactic bockground
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The isotropic radio background revisited

[arxiv:1402.2218]
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T(1,b) = Tr + Ts(1,b) + Te(1,b)
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The isotropic radio background revisited

[arxiv:1402.2218]
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The method

The data




o

The method
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The method
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The method

The final estimation
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Some results
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The isotropic radio background revisited

[arxiv:1402.2218]
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Conclusions

The (extra) galactic radio sky gives an alternative way to constrain
WIMP dark matter

DM radio searches are able 1o explore regions with thermal cross
sectioni.e. (ov) =3 x 10726 cm?3/s

Lower frequencies are more suitable to explore light DM candidates,
however cross correlation with other observables are required (!)

The ARCADE 2 anomaly is still an unresolved issue
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Conclusions

The (extra) galactic radio sky gives an alternative way to constrain
WIMP dark matter

DM radio searches are able 1o explore regions with thermal cross
sectioni.e. (ov) =3 x 10726 cm?3/s

Lower frequencies are more suitable to explore light DM candidates,
however cross correlation with other observables are required (!)

The ARCADE 2 anomaly is still an unresolved issue



o

Some references

[1106.4821] Radio data and synchrofron emission in consistent cosmic ray models
T. Bringmann, F. Donato, R. A. Lineros

[1108.0569] Possibility of a Dark Matter Interpretation for the Excess in Isofropic Radio Emission
Reported by ARCADE
N. Fornengo, R. Lineros, M. Regis, M. Taoso

[1110.4337] Galactic synchrofron emission from WIMPs at radio frequencies
N. Fornengo, R. A. Lineros, M. Regis, M. Taoso

[1112.4517] Cosmological Radio Emission induced by WIMP Dark Matter
N. Fornengo, R. Lineros, M. Regis, M. Taoso

[1402.2218] The isofropic radio background revisited
N. Fornengo, R. A. Lineros, M. Regis, M. TQoso



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56

